Putrescine and spermidine were the dominant polyamines in Tetrahymena cells. Spermine was present only in very small amounts. Changes in the amount of putrescine during and after the synchronizing heat treatment followed a definite quantitative pattern. Changes in the amount of spermidine were similar, though not so pronounced.
Material and Methods

Experimental cultivation and sampling:
The ciliate Tetrahymena pyriformis, amicronucleate strain GL, was cultured at 28 °C in Fernbach flasks containing 500 ml medium, which consisted of 2 per cent proteose peptone (Difco), 0.3 per cent yeast extract (Difco) and inorganic salts in the following amounts per 1: 10 g MgS04x7H,0, 0.5 g CuCl2 x 2 H20, 7.5 g CaCl2 x 6 H20, 0.125 g FeCl3x6H20, 0.05 g MnCl2x4H20, 6 mg ZnAc x 2 H20, 2.5 g Fe(NH4) (S04) 2 x 6 H20.
After inoculation of each flask with 5 ml of 2-days old stock cultures, and subsequent exponentiil growth for 14 hours, the cultures were synchronized by 7 heat shocks at 34 °C, lasting 30 min each, during a total period of 7 hours, according to SCHERBAUM and ZEUTHEN 9 . The cultures were mixed and distributed again during the interval at 28 °C between the fourth and fifth shocks. 200 ml samples were withdrawn, two at a time, at appropriate intervals during the heat treatment and the subsequent period up to and including the second synchronous division. The samples were centrifuged and the cells were rapidly washed in 0.4 per cent NaCl, frozen and stored at -20 °C. Small samples (2 xl ml) were removed from each 200 ml sample before centrifugation and the number of cells per ml was counted in a Celloscope. The times and the degree of synchronous divisions were established by calculating the maximum values of the ratio between the number of cells in division and the total number of cells.
Preparation and analysis of polyamines:
Frozen cell samples of 2.0 -2.5 ml volume were homogenized in ice-cold 0.9 per cent NaCl with a Teflon homogenizer. The proteins in the homogenates were precipitated by addition of ice-cold trichloroacetic acid and removed by filtration. The supernatants were extracted three times with diethyl ether to remove the acid, and the amines were then extracted into n-butanol according to RAINA 10 . The rc-butanol layer was acidified and lyophilized. The residues were dissolved in 0.1 M HCl and stored in small test-tubes until analysis.
The polyamines were separated by thin-layer chromatography according to HAMMOND and HERBST U .
5 [A samples were applied on thin-layer plates coated with Whatman Cellulose CC41. The solvent system used was ethylene glycol monomethyl ether : propionic acid : water (70 : 15 : 15) saturated with NaCl. The solvent was removed by heating and the plates immersed in a 1 per cent solution of ninhydrin in absolute ethanol containing 1 per cent 2,4,6-trimethylpyridine. The plates were developed at 60 °C for 15 minutes and the coloured spots were scraped off and aspirated quantitatively 3 into 70 per cent ethanol. When the colour had been eluted, the cellulose powder was sedimented by centrifugation. The absorbance of polyamines at 575 m/u was used for the quantitative determinations.
Standard solutions of spermine tetrahydrochloride, spermidine trihydrochloride and putrescine dihydrochloride (Calbiochem) were included in duplicate on each thin-layer plate.
Results
Of the polyamines, putrescine and spermidine appeared in the highest amounts in the Tetrahymena cells. Spermine was present, but only in very small amounts. Cadaverine, which had earlier been obtained 6 , could not be detected by the present method.
The changes in the amounts of intracellular putrescine between the fourth shock and the second synchronous division are shown in Fig. 1 . The peak during the last shock is statistically significant (/ = 10, Z = 3.38 and P<0.01) as is the increase from EH (EH = end of heat treatment) to 60 minutes after EH (/= 10, « = 3.49 and P<0.01). The peak between the synchronous divisions is also significant (/ = 5, « = 3.05 and P<0.05). The changes in spermidine content are not so pronounced (Fig. 1) . The peak at 60 minutes after EH is, however, significant (/= 10, t = 2.13 and P<0.05). The intracellular amount of putrescine exceeded that of spermidine by more than a factor of 2.
The amounts of putrescine and spermidine in the heat-synchronized cell cultures at EH were about three times higher than in exponentially growing cul- calculated that the approximate concentration of putrescine and spermidine in the cells was 5 and 8 times higher, respectively, than in the medium.
Discussion
The variation in the amount of putrescine in heatsynchronized Tetrahymena cultures closely parallels the change in the uptake of 3 H-putrescine from the 
